A patient with allergic granulomatous angiitis accompanied by increases in serum interleukin-2 receptor (IL-2R) and interferon-a (IFN-a) levels is reported. Laboratory findings revealed leukocytosis with eosinophilia and increased serum IgE and IgG. The serum IL-2R and IFN-a were increased. The serum immune complex, interferon-/}, -y and complements remained at normal levels. The serum IgE, IgG, IL-2R and IFN-a correlated with disease activity. Immunofluorescent studies using frozen sections obtained from the dermal lesion showed no immunoglobulin or complement deposits on vascular walls. Measurements of serum IL-2R and IFN-a might be considered reliable serologic indicators of disease activity. (Internal Medicine 31: 955-959, 1992) 
Introduction
It is well known that serum levels of interleukin-2 receptor (IL-2R) and interferon-ar (IFN-a) are serologic indicators of disease activity in some collagen diseases, such as systemic lupus erythematosus and rheumatoid arthritis (1) (2) (3) (4) . Allergic granulomatous angiitis (Churg-Strauss syndrome, AGA) is a variety of necrotizing angiitis characterized by systemic vasculitis preceded by bronchial asthma (5) . The correlation between the serum levels of IL-2R, IFN and disease activity were analyzed. Furthermore, the presence of immunoglobulin and complement deposits in the vascular lesions was investigated. Case Report A 29-year-old female who had bronchial asthma since the preceding year was admitted to Hakodate Chuo Hospital on October 29, 1988, because of weakness and pain in the extremities, weight loss, oral aphtha and bullous eruptions on both fingers (Fig. 1) . Physical examination revealed a dullness of sensory nerves of the extremities. The hemoglobin was 13.7g/100ml; hematocrit, 41.9%; sedimentation rate, 50mm/h; and white-cell count, 23,600 (with 24% segmented neutro phils, 49% eosinophils, and 23% lymphocytes).
Urinalysis revealed a small number of red blood cells and white blood cells in the sediment. Increases in the serum levels of IgG, 3,590mg/dl, IgE, 950U/ml, IL-2R, 785U/ml and IFN-ar, 4.2U/ml were observed. The serum levels of IFN-j8, IFN-y and immune complexes measured by Clq Solid phase, anti-C3 and Raji cell assay, respectively, revealed normal values (Tables  1-3) . IL-2R was analyzed by sandwich enzyme-linked immunoabsorbent assay (ELISA) using a CELLFREE Interleukin-2 Receptor Test Kit (T Cell Sciences, Inc.) (6) . IFN-ar and IFN-y were analyzed by two-site im munoradiometric assay (IRMA) using SUCROSEP Interferon Alpha (IFN-a) and Interferon Gamma (IFN-y) IRMA Kits (Boots-Celltech Diagnostics Limited). IFN-/3 was analyzed by sandwich ELISA using a Human Interferon-/? Kit (TORAY-Fuji Bionics, Inc.). Assays for IL-2R, IFNs and immune complexes were performed by the SRL Laboratory. The serum used for assays of IL-2R, IFNs and immune com plexes was stored at -70°C. Normal value of IL-2R was 80-300U/ml. IFN-a and IFN-y were undetectable under lU/ml, and IFN-/3 was undetectable under 2.5 IU/ml.
Roentgenograms revealed mild pulmonary paren chymal infiltrations in the lower right areas (Fig. 2) . A biopsy specimen from the bullous eruption on the left finger showed necrotizing vasculitis in the dermis with infiltration of numerous eosinophils and neutro- Fig. 1 . Bullous eruptions are demonstrated on both fingers. phils around arterioles, veins and capillaries (Fig. 3) . Granulomatous lesions, which consisted of eosinophils, neutrophils, histiocytes and giant cells, were seen around vessels. Eosinophilic granuloma were also seen in the submucosal tissue (Fig. 4) . Immunofluorescent studies of frozen sections obtained from dermal biopsy specimens revealed no immunoglobulin or complement deposits on the blood-vessel walls. Anti-immunoglobulins (IgG, IgA, IgM and IgD) and anti-complement (C3, C4 and Clq) antibodies were purchased from Beringwerke after administration of prednisolone. The serum levels of IgE, IgG and IL-2R were normalized gradually. The serum levels of IFN-a decreased gradually (Table 3) . On chest roentgenogram, bullous eruptions and oral aphtha showed a gradual yet marked regression after administration of prednisolone. The weakness and pain in the patient's extremities improved with rehabilitation and medication. The dose of prednisolone was gradually reduced to 21 mg/day and then she was discharged from hospital ( Fig. 6 ). The dose of prednisolone has been reduced to ll mg/day to the present time. Strauss syndrome could be made from a dermal biopsy of the bullous eruption on the fingers and from the numerous microaneurysms revealed by renal angiography. Nagasawa and Yoshida proposed criteria for the diagnosis of allergic granulomatous angiitis; 74 cases have been reported in Japan to date (7). They reported that steroids are effective, while immunosuppressive drugs are not effective. In the present case, cyclophos phamide was used together with prednisolone only in the early stage of the disease, due to the general availability of immunosuppressive drugs for the treatment of necro tizing vasculitis. It is noteworthy that the serum levels of IL-2R and IFN-<* correlated with the disease activity. It is well known that activated T cells produce IL-2 and specific cell surface receptors (IL-2R) for this lymphokine. Human IL-2R is composed of at least two polypeptide chains, Tac (IL-2Ror, p55) and p75 (IL-2R/?), which bind IL-2 at low or intermediate affinity (8) . Elevated serum soluble IL-2R (SIL-2R) levels, a soluble form of <*-chain, may mediate an immunoregulatory defect that could contribute to the pathogenesis in diseases associated with T and B cell activation (6, 9) . Elevated SIL-2R levels appear to be a reliable index of global clinical activity, specifically reflecting subclinical immune activity of systemic lupus erythematosus (SLE) (10) . Soluble IL-2R in synovial fluid of rheumatoid arthritis correlates significantly with immunoreactive IL-1/? levels, which is implicated as a pathogenic mediator in articular diseases. Furthermore, SIL-2R could inhibit IL-2-mediated responses in vitro and may contribute to the IL-2 defect seen in rheumatoid arthritis (9). Grau et al (ll) reported markedly elevated serum IFN-or and IL-2 levels in patients with necrotizing vasculitis including allergic granulomatous angiitis and only mod erately elevated serum TNF-# and IL-1/3 levels in some of these patients. Elevated IL-2 levels indicate that vasculitis might be a T-cell dependent immuno pathological reaction (ll) . As well as IL-2, in the present case, the elevated serum IL-2R levels may mediate an immunoregulatory defect associated with the immunopathogenesis of vasculitis.
Hypodense eosinophils, which are increased in hyper eosinophilic disease and is an active form of eosinophils, could be induced in vitro by interleukin-3 (IL-3), granulocyte/macrophage colony-stimulating factor (GM-CSF) and interleukin-5 (IL-5) (12). These cytokines can up-regulate IL-2R p55 subunit expres sion on the surface of eosinophils (13) . Elevated serum IL-2R levels have also been reported in patients with idiopathic hypereosinophilic syndrome (HES), in whom eosinophils spontaneously express the IL-2R p55. Idiopathic HES is suggested to be characterized by the presence of activated T cells (13, 14) . Although soluble IL-2R originating from eosinophils has not been yet con firmed, elevated serum IL-2R levels might be associated with the eosinophilia and activation of eosinophils ob served in the present case. It has been documented that 50% of patients with systemic lupus erythematosus (SLE) have abnormally elevated serum levels of IFN-a and there is a positive correlation between the clinical activity of SLE and the serum titer of IFN-or, which is apparently acid labile (15, 16 
